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ABSTRACT 
International Journal of Exercise Science 8(4): 341-357, 2015. In an effort to reduce the 
rates of firefighter fatality, injury, and workplace stress, there has been a call for research to 
advance knowledge of firefighting performance and injury prevention.  Physical and psychological 
variables important to firefighter health and performance have been identified, yet the interrelated 
nature of these variables has been overlooked.  Given the overlap between the physical and 
psychological demands of firefighting and sport, and given that an integrated framework has been 
used in the sport domain to guide athlete health and performance research and practice, firefighter 
organizations could benefit from adopting a sport-based, integrated model of firefighter training 
and performance management.  Guided by the Meyer Athlete Performance Management Model 
(MAPM), the purposes of the current study were to: (a) describe the physical and psychological 
characteristics of firefighters-in-training (i.e., cadets and recruits), and (b) explore relationships 
between the physical and psychological variables associated with health and performance.  
Firefighters-in-training employed by a Midwestern area fire department in the United States (N = 
34) completed a battery of physical and psychological assessments at the department’s Fire and 
Safety Academy building.  Results of the current study revealed significant correlations between 
several of the physical and psychological characteristics of firefighters-in-training.  These results, 
along with the multidimensional data set that was also established in the current study, provide 
preliminary evidence for the use of a sport-based integrated performance model such as the MAPM 
to guide training and performance research in firefighter populations.   
 
KEY WORDS: tactical performance, occupational health, firefighter performance 
management, firefighter injury management, Meyer Athlete Performance 
Management Model 
 
INTRODUCTION 
 
Across the United States (U.S.), 
approximately 1.1 million career and 
volunteer firefighters (51) work in extremely 
demanding and dangerous conditions to 
save citizen lives (81).  According to the U.S. 
Bureau of Labor Force Statistics (83), a 
firefighter may be required to perform any 
of the following tasks on the job: fire 
prevention, hazardous material response, 
disaster assistance, search and rescue, and 
emergency medical service.  Although a 
firefighter’s job is to protect the safety of 
citizens, the stressful and dynamic 
conditions in which a firefighter must 
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perform also pose risks to his/her own 
safety.  In 2012 alone, 64 U.S. firefighters lost 
their lives and another 69,400 firefighters 
incurred non-fatal injuries on the job (84, 85).  
Given the demands of the job mentioned 
above, it is no surprise that the leading cause 
of both fatal and non-fatal (83) injuries 
among U.S. firefighters is stress, 
overexertion, and strain associated with 
performance.  Consequently, injuries to 
firefighters often result in time lost from 
work and rehabilitation expenses (31), which 
combined, cost U.S. fire departments 
upwards of $7.8 billion per year (89).   
 
To reduce the rates of fatality, injury, and 
workplace stress, organizations such as the 
National Fire Protection Association (NFPA) 
have proposed that physical fitness 
programs be implemented into fire training 
and safety programs (51).  In accordance, 
30% of U.S. fire departments have launched 
preventive fitness initiatives and 
implemented programs to improve 
firefighter health and physical fitness (81).  
Although some fire departments have 
implemented fitness programs, the majority 
have not, and little if any evidence exists to 
support the effectiveness of the programs 
that are in place.  In an effort to improve 
firefighter health and performance, 
firefighter associations have called for 
research that would advance the knowledge 
of firefighting performance (i.e., technical 
performance, physical fitness, psychological 
health) and injury prevention, and 
researchers have called on health and fitness 
professionals to lend their expertise for the 
design and delivery of programs that will 
better prepare firefighters for the demands 
of the job (78).  Specifically, Storer et al. (78) 
prompted scholars to consider the need for 
formal collaborations between the fire 
service and sport-based organizations such 
as the National Strength and Conditioning 
Association (NSCA) and American College 
of Sports Medicine (ACSM).   
 
To date, a majority of the performance-
related research has focused on the physical 
aspects of firefighting, supporting links 
between performance and the following 
variables:        (a) aerobic fitness (13, 59, 69, 
90), (b) body composition (46, 49, 90), (c) 
muscular strength and endurance (25, 47), 
and (d) muscular power (46, 69).  Research 
has also identified relationships between a 
firefighter’s risk of injury and functional 
movement patterns (57).  Taken together, 
these findings provide a foundational base 
of knowledge regarding the physical aspects 
of firefighting performance.  However, in 
contrast to the robust body of literature on 
the physical aspects of firefighting 
performance, far less research has focused 
on the psychological aspects of firefighting 
performance.  
 
The psychological research which has been 
conducted has revealed links between 
firefighter health, an indirect component of 
firefighting performance, and several 
psychological variables.  Specifically, 
research findings have demonstrated 
potential links between: (a) personality 
characteristics (i.e., extraversion, openness) 
and firefighting performance (14); (b) self-
efficacy and traumatic stress, depressive 
symptomatology (61), and quality of life 
(60); (c) prosocial and intrinsic motivation 
and number of volunteer overtime hours 
worked (21); and (d) trait anxiety and tense 
arousal (i.e., responses to physical stress) 
when completing live firefighting drills (74).  
Furthermore, former fire officials have 
reported that a firefighter’s mental error on 
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the job could result in loss of life or injury, 
thereby suggesting that psychological skills 
training should be integrated into firefighter 
training programs in order to maximize 
safety and performance (9).  While the 
mental demands of firefighting are 
apparent, and the psychological 
characteristics of firefighters have been 
identified, much research is still needed to 
understand the influence of psychological 
aspects on firefighting performance and/or 
on other aspects (e.g., physical) of 
firefighting performance.   
 
While links to firefighting performance have 
been identified, no research to date has 
concurrently examined the physical and 
psychological aspects of firefighting within 
the same sample.  Similarly, no research has 
been conducted to examine the relationships 
between the physical and psychological 
aspects of firefighting performance.  These 
data would be valuable to health and 
performance professionals who work with 
active duty firefighters and/or are involved 
with the design and delivery of fire training 
programs.  In order to gain a more 
comprehensive understanding of 
firefighting performance, scholars and 
firefighters alike might benefit from viewing 
firefighting performance through a more 
holistic and multidimensional lens.  
  
The physical and psychological links to 
firefighting performance noted above have 
long been recognized as interrelated aspects 
of health and performance for sport athletes.  
That the physical and psychological aspects 
of firefighting performance may be similar if 
not identical to those of sport performance 
(17) supports the notion that firefighters 
may benefit from being evaluated and 
trained as tactical athletes.  The overlap 
between variables associated with both 
firefighting and sport performance, along 
with the need for programs that enhance 
firefighter health and performance (81), 
prompt the suggestion that firefighter 
organizations consider adopting a sport-
based approach to conceptualizing 
firefighter health and performance.   
 
In sport, numerous models have been used 
to conceptualize the interrelated variables 
that influence an athlete’s performance (e.g., 
Bronfenbrenner’s Ecological Model [5, 16, 
41]; Wheel of Excellence [55]).  Unique to 
other models of sport performance, the 
Meyer Athlete Performance Management 
Model (MAPM [43]) provides both a 
framework for conceptualizing the multiple, 
interrelated performance demands made 
upon an athlete and a framework for 
structuring interdisciplinary collaborations 
between professionals involved in the 
athlete’s training (see Figure 1).  The authors 
of the MAPM further suggest that the use of 
such an integrated model to structure 
performance enhancement efforts naturally 
allows for the concurrent management and 
protection of the athlete’s health (e.g., 
reduced risk of injury, improved recovery, 
etc.).  Thus, rather than utilizing distinct 
models to study and manage health and 
performance, both outcomes can and should 
be concurrently managed when 
professionals operate within an integrated 
systems approach.   
 
In light of the similarities between the 
performance demands of firefighting and 
sport, and considering the need to better 
understand the multidimensional nature of 
firefighting performance, a model such as 
the MAPM could provide an integrated 
framework for performance research and 
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training programs aimed at reducing the 
rates of fatality, injury, and stress among 
firefighters.  To explore the applicability of 
sport-based, integrated health and 
performance models like the MAPM to 
firefighter populations, the purposes of the 
current study were to: (a) describe the 
physical and psychological characteristics of 
firefighters-in-training, and (b) explore 
relationships between the physical and 
psychological variables associated with 
firefighting performance.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Meyer Athlete Performance Management 
Model (Source—[43] modified with permission).   
 
METHODS 
 
Participants 
Through an existing collaboration between 
the researchers and a fire department in the 
Midwestern section of the U.S., all cadets 
from an incoming class of the cadet training 
program, and all recruits from an incoming 
class of the recruit training program were 
invited to participate in the current study.  
For the purposes of the study, all 
participants will be referred to as 
firefighters-in-training, since age was the 
only major demographic difference between 
cadets and recruits.  As age was not 
significantly related to any of the measured 
variables in the study        (p > .05), the 
decision to condense the cadets and recruits 
into one sample was supported.  To be 
eligible for participation, firefighters-in-
training were required to meet the following 
criteria: (a) male; (b) between the ages of 18 
and 50 years; (c) speak and write English 
fluently; (d) pass all previous department-
required physical and psychological 
screenings; (e) no prescription medications 
taken for symptomatic illness; (f) no injuries, 
surgeries, or bone abnormalities to their 
knees, hips, or ankles within one year of data 
collection; (g) no existing heart conditions; 
and (h) no chest pain or dizziness.  Of the 45 
individuals who volunteered to participate, 
four were determined to be ineligible for 
participation. After the screening process, 41 
firefighters-in-training provided their 
informed consent to participate.     
 
Prior to completing any of the physical tests, 
the height (m) and weight (kg) of the 
participant was measured and recorded.  To 
examine the physical aspects of firefighting 
performance, the participant completed a 
battery of physical tests, all of which were 
previously utilized in sport or firefighting 
performance research.  All physical 
measures utilized in the current study were 
already being implemented by the 
participating fire department as part of a 
wellness-fitness initiative (28).  Each 
physical measure utilized in the current 
study is described below.  
 
To assess aerobic fitness (i.e., VO2max), a 
submaximal, 5-minute step test was used 
(67, 68).  After the test was completed, the 
participant stopped and sat down on the 
step.  After resting for 15 seconds, the 
participant’s heart rate was assessed and 
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recorded.  From a published table of VO2max 
estimations (67, 68), the recorded 15-second 
heart rate value was then used to determine 
an estimated VO2max value.  Polar T31i heart 
rate monitor straps and watches were used 
to assess heart rate (Polar Electro, Lake 
Success, NY).  The estimated VO2max value 
was expressed in relative terms or milliliters 
of oxygen consumed per kilogram of body 
weight per minute (mL/kg/min).  When 
compared with a directly measured VO2max 
protocol intended for laboratory research, 
this submaximal protocol intended for field 
research has demonstrated adequate 
reliability (r = .46 - .66) and validity (SEM = 
12-15%) (12, 30).   
 
To assess body composition, body density 
was calculated using the Jackson & Pollock 
Three Skinfold Site method (29) and percent 
body fat was calculated using Siri’s body fat 
percentage equation (71).  To ensure 
reliability, all skinfold measures were taken 
twice by the same researcher for all 
participants.  If the two skinfold measures 
differed by more than 1 mm, a third skinfold 
measure was obtained.  All skinfolds were 
recorded to the nearest 0.1 mm.  Prior 
reports in the literature indicate that 
skinfold assessments for the prediction of 
body composition demonstrate very good 
reliability and good validity (19).  
  
To determine muscular strength, indirect 
one repetition maximum (1 RM) squat and 
bench press tests were administered (2).   To 
complete the test, using a bar loaded to 85% 
perceived 1 RM, the participant completed 
repetitions until failure.  If the participant 
completed fewer than 8 repetitions, the test 
was complete and the weight lifted was 
recorded.  If the participant completed more 
than 8 repetitions, the participant rested for 
3 to 4 minutes and completed the indirect 
test once more with additional load         (i.e., 
greater than the testing load used 
previously).  The 1 RM was estimated using 
the following equation (35): 1 RM estimate = 
(100 * weight lifted) / (101.3 – (2.67123 * 
#reps)).  The reliability and validity of this 
protocol has been confirmed in previous 
research (35).  
 
To determine muscular endurance, two 
different tests were administered.  First, the 
participant performed push-ups to 
exhaustion (2).  The number of push-ups 
that were completed, to the beat of the 
metronome (i.e., 80 beats per minute) 
without losing proper form or resting 
between repetitions, was recorded.  This 
push-up test was administered for no longer 
than 2 minutes or for no more than 80 
consecutive repetitions.  Second, the 
participant performed as many sit-ups as 
possible in 60 seconds.  From the starting 
position (i.e., shoulders, hips, and knees in 
contact with the ground; hands behind the 
head), the participant lifted the entire torso 
up and touched his right elbow to his left 
knee followed by his left elbow to his right 
knee.  Each elbow to knee touch was 
considered one sit-up repetition.  While a 
variety of push-up and sit-up tests are 
commonly used to assess muscular 
endurance (22), the specific muscular 
endurance tests utilized in the current study 
were adopted from the fire department’s 
wellness-fitness initiative protocol already 
in place (28).   
 
To assess muscular power, the participant 
completed a counter movement jump (CMJ).  
A Myotest Sport unit (Myotest Inc., 
Durango, CO), a small accelerometer-based 
device which measures height, force output, 
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work output, and velocity of the jump, was 
used to assess CMJ performance (53).  The 
participant completed two trials and the 
power (W/kg) produced during the highest 
jump of the two trials was recorded.  
Previous research has indicated the 
reliability and validity of the CMJ protocol 
used (6, 7).  
  
To assess functional movement, the 
participant was evaluated using the 
Functional Movement Screen™ (FMS™ 
[10]).  Each of the seven tasks of the FMS™ 
is subjectively scored on a 3-point scale, for 
a total of 21 possible points.  The seven tasks 
include: deep squat, hurdle step, in-line 
lunge, straight-leg raise, measure of 
shoulder mobility, push-up, and measure of 
rotary stability.  To maximize data collection 
efficiency, all participants were rated by 
seven total raters, one rater for each of the 
seven tasks.  All raters in the current study 
were FMS™ certified at the time of data 
collection.  Previous research has indicated a 
moderate to high level of interrater and 
intersession reliability of the FMS (72, 79). 
 
To examine the psychological aspects of 
firefighting performance, the participant 
completed a battery of online psychological 
questionnaires which have been used 
previously in sport or firefighting research.  
Research has demonstrated the equivalence 
between the online and the paper-pencil 
methods of psychological data collection (34, 
40, 45).  To ensure the internal consistency of 
each questionnaire used, Cronbach’s alpha 
reliability coefficients were calculated and 
reported for all subscales.  Per acceptability 
standards, reliability coefficients greater 
than .70 were considered minimally 
acceptable (54). Any subscale that fell below 
the standards of acceptability were excluded 
from any of the inferential analyses.  The 
psychological questionnaires used in the 
current study are described in detail below.  
  
To assess the Big Five personality 
characteristics (i.e., extraversion, openness, 
conscientiousness, agreeableness, emotional 
stability), Saucier’s 40-item Mini-Markers 
scale was used (65).  Saucier’s Mini-Markers 
scale is a personality scale which has been 
used among university students and adult 
populations (65, 66).  Calculated Cronbach’s 
alphas confirmed the reliability of the 
subscales used (αs = .72 - .86), with the 
exception of the agreeableness subscale (α = 
.43).  As such, agreeableness was not used in 
any inferential analyses.  The validity of this 
scale has been confirmed in previous 
research (56). 
 
To assess self-efficacy, or belief in ability to 
competently perform across a variety of 
performance tasks, the participant 
completed the 17-item general self-efficacy 
subscale of the Self-Efficacy Scale (70).  The 
general self-efficacy subscale has been used 
previously among firefighters (61), 
demonstrating external validity.  The 
calculated Cronbach’s alpha confirmed the 
reliability of the subscale used (α = .70).  
 
To assess intrinsic motivation, the 
participant completed the three intrinsic 
motivation subscales (i.e., intrinsic 
motivation to know, intrinsic motivatation 
to accomplish, intrinsic motivation for 
stimulation) from the 28-item Sport 
Motivation Scale (SMS [58]).  The SMS has 
been used previously in both firefighting 
(36) and sport (11, 23) populations.  
Calculated Cronbach’s alphas confirmed the 
reliability of the subscales used (αs = .76 - 
.89).  The validity of this measure, and the 
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validity of the intrinsic motivation subscales 
used in the current study specifically, has 
been confirmed in previous research (37).  
 
To assess trait anxiety, the 20-item Trait 
Anxiety Scale (Form Y-2) from the State-
Trait Anxiety Inventory was used (76).  This 
scale has been utilized in research across a 
variety of adult populations (i.e., working 
adults, college students, military recruits 
[77]).  The calculated Cronbach’s alpha 
confirmed the reliability of the subscale used 
(α = .83).  The construct validity of this 
measure has been demonstrated in previous 
research (86).  
 
Procedures 
A human subjects approval form was 
submitted to and approved by the 
Institutional Review Board (IRB) at the 
principal investigator’s affiliate university.  
Testing dates were mutually agreed upon by 
the researchers and representatives of the 
department.  Each testing session was held 
at a Fire and Safety Academy building.  
During each testing session, the participant: 
(1) was screened for inclusion eligibility, (2) 
completed the informed consent documents, 
(3) was provided a unique identification 
code (e.g., FF1) to link all data, (4) completed 
a brief demographic questionnaire, (5) 
completed all physical and psychological 
tests described in the sections above.  The 
screening, informed consent, and coding 
processes were completed in a classroom 
within the Academy building.  All physical 
tests were completed in the gymnasium 
within the Academy building.  All 
psychological tests were completed in a 
computer laboratory within the Academy 
building.   
 
As indicated above, at the onset of data 
collection, each participant was provided a 
unique identification code (e.g., FF1) to link 
the physical and psychological data 
collected.  To ensure the confidentiality of 
each participant and his data, a single key 
containing participants’ names, contact 
information, and unique identification codes 
were stored in a locked file.  All physical and 
psychological data collected were 
transferred into an Excel file and stored on a 
password-protected computer.  To maintain 
accurate snapshot depictions of the physical 
and psychological characteristics of 
firefighters-in-training, incomplete data sets 
(i.e., the participant could not complete all 
physical tests and/or the participant missed 
responding to items in a psychological 
questionnaire) were omitted from the data 
analyses.  Due to incomplete data sets, seven 
participants were omitted from data 
analyses, resulting in a final sample size of 
34 participants.    
 
Statistical Analysis 
All data were analyzed using Microsoft 
Excel® (Redmond, WA) and IBM® 
Statistical Package for the Social Sciences 
(SPSS®) Statistics 20.0 software (IBM 
Corporation, Armonk, New York).  To 
describe the physical and psychological 
characteristics of firefighters-in-training, 
descriptive statistics were calculated.  To 
examine the relationships between the 
physical and psychological variables 
associated with firefighting performance, 
Pearson product-moment correlation 
coefficients were calculated.  Statistical 
significance was determined using an alpha 
level of .05.   
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RESULTS 
 
The 34 study participants (9 cadets and 25 
recruits) ranged in age from 18.0 – 37.0 years 
(M = 26.6 years, SD = 5.6 years) and in 
firefighting experience from 0.0 – 10.0 years 
(M = 1.6 years, SD = 2.7 years).  Participants 
reporter their ethnicities as 
White/Caucasian (n = 26, 76.4%), African 
American (n = 2, 5.9%), Hispanic (n = 2, 
5.9%), or “other” (n = 4, 11.8%).   
 
To describe the physical and psychological 
characteristics of firefighters-in-training, the 
mean, standard deviation, and range of all 
measured variables were calculated and 
reported in Table 1.  To the extent of the 
authors’ knowledge, the information 
presented in Table 1 represents the first 
multidimensional depiction of firefighters-
in-training to date.   
 
To examine the relationships between the 
physical and psychological variables 
associated with firefighting performance, 
Pearson product-moment correlation 
coefficients were calculated and reported in 
Table 2.  Significant    findings    include  the  
 
 
Table 1. Physical and psychological characteristics of 
firefighters-in-training. 
N = 34 
Physical Characteristics M SD Range 
Height (m) 1.8 0.1 1.7 – 1.9 
Weight (kg) 85.6 9.8 70.8 – 106.6 
Aerobic Fitness - VO2max 
(mL/kg/min) 
46.9 4.5 41.0 – 61.0 
Body Composition - Body Fat % 12.5 3.6 5.8 – 20.0 
Musc. Strength – 1 RM Squat 
(kg) 
112.9 21.1 77.0 –156.0 
Musc. Strength – 1 RM Bench 
(kg) 
96.5 19.8 65.0 – 141.0 
Musc. Endurance Push-ups 
(reps) 
38.1 11.6 20.0 – 67.0 
Musc. Endurance - Sit-ups (reps) 43.9 6.7 30.0 – 58.0 
Musc. Power – CMJ (W/kg) 40.8 12.5 17.0 – 74.0 
Functional Movement - FMS™ 
(out of 21) 
12.4 1.7 9.0 – 17.0 
Psychological Characteristics M SD Range 
Extraversion (out of 9) 6.9 1.0 4.9 – 8.3 
Conscientiousness (out of 9) 7.4 0.8 5.5 – 8.8 
*Agreeableness (out of 9) 7.7 0.9 3.5 – 8.8 
Openness (out of 9) 6.6 1.3 2.4 – 8.6 
Emotional Stability (out of 9) 6.9 1.1 4.4 – 8.9 
Self-Efficacy (out of 238) 215.1 15.1 182.0 – 238.0 
IM to Know (out of 7) 5.8 1.0 3.3 – 7.0 
IM to Accomplish (out of 7) 5.6 0.9 3.5 – 7.0 
IM for Stimulation (out of 7) 5.6 1.0 3.8 – 7.0 
Trait Anxiety (20-80) 27.6 5.1 20.0 – 37.0 
* Agreeableness subscale did not demonstrate adequate 
reliability (α = .43). 
 
Table 2. Correlations between the physical and psychological variables associated with firefighting performance. 
N = 34 EX CON OP ES SE IM-K IM-A IM-S TA 
1. Aerobic Fitness-VO2max .041 .164 .216 .173 .079 .103 -.038 -.014 .022 
2. Body Comp-BF % .195 -.038 -.106 .081 -.022 -.043 -.306 .098 .149 
3. Strength-1 RM Squat .063 .417* .304 .204 .402* .087 -.010 -.118 .-.224 
4. Strength-1 RM Bench -.062 .401* .371* .117 .395* .059 -.087 -.083 -.070 
5. Endurance-Push-ups -.283 .397* .361* .111 .354* .035 .025 .003 -.187 
6. Endurance-Sit-ups -.208 .234 .281 .186 .086 .029 .014 .121 -.253 
7. Power-CMJ .105 -.070 -.019 -.103 -.154 -.177 .004 -.258 .089 
8. Functional Movement -.419* .249 .139 -.076 .288 -.232 -.139 -.307 -.119 
Note: EX = extraversion, CON = conscientiousness, OP = openness, ES = emotional stability, SE = self-efficacy, 
 IM-K = intrinsic motivation to know, IM-A = intrinsic motivation to accomplish, IM-S = intrinsic motivation for stimulation, 
 TA = trait anxiety. 
* Correlation is significant at the .05 level (2-tailed). 
** Correlation is significant at the .01 level (2-tailed).  
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relationships identified between: muscular 
strength (via 1 RM squat) and 
conscientiousness and self-efficacy (ps < 
.05); muscular strength (via 1 RM bench) and 
conscientiousness, openness, and self-
efficacy; muscular endurance (via push-ups) 
and conscientiousness, openness, and self-
efficacy; as well as between functional 
movement and extraversion (p < .05). 
Collectively, it is apparent that the 
psychological characteristics of 
conscientiousness and self-efficacy share the 
greatest overlap with the physical variables 
included in the current study, notably 
muscular strength (via 1 RM squat and 
bench) and muscular endurance (via push-
ups).  These weak to moderaterelationships 
identified between the physical and 
psychological performance-related 
characteristics of firefighters-in-training in 
the current study provide, albeit indirect, 
preliminary evidence for the interrelated 
nature of the physical and psychological 
aspects of firefighting. 
 
DISCUSSION 
 
In an effort to explore the applicability of a 
sport-based model of performance to the 
firefighting domain, the purposes of the 
current study were to: (a) describe the 
physical and psychological characteristics of 
firefighters-in-training, and (b) explore 
relationships between the physical and 
psychological variables associated with 
firefighting performance.  From the results 
emerged the first comprehensive, 
multidimensional data set reported in any 
firefighter population as well as evidence to 
support the interrelatedness of the physical 
and psychological characteristics of 
firefighters-in-training.  Results of the 
physical and psychological measures will be 
further discussed within the contexts of the 
existing literature in the paragraphs below.   
 
The physical characteristics of the 
firefighters-in-training in the current study 
were consistent with those reported in 
previous firefighting research (13, 46, 50), 
with the exception of muscular power which 
was higher than that reported previously 
(46) and functional movement which was 
lower than that reported previously (57).  
The discrepancy in muscular power is likely 
due to the different measurement protocols 
used to determine muscular power (i.e., 
Vertec and Myotest Sport Unit).   
 
The FMS™ Total Scores of firefighters-in-
training in the current study were lower 
than those reported in previous firefighting 
research (57).  While this discrepancy may be 
due to the subjective nature of FMS™ 
scoring, acceptable levels of FMS™ 
interrater reliability (54, 72, 80) prompt the 
suggestion that the participants in the 
current study do in fact have lower scores 
than firefighters in previous research.  Since 
79% of the participants in the current sample 
received an FMS™ Total Score of less than 
14, and since an FMS™ Total Score of less 
than 14 indicates an increased risk for injury 
(8, 33, 57), it appears that these firefighters-
in-training may be at an increased risk for 
injury.  Prompted by the results of previous 
injury prevention research, implementation 
of a firefighter functional training program 
designed to improve FMS™ Total Score (i.e., 
core strength, flexibility, proper body 
mechanics) may result in reductions of 
workplace injuries and work time lost due to 
injury (57).   
 
Firefighters-in-training in the current study 
reported higher levels of extraversion, 
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conscientiousness, emotional stability, self-
efficacy, intrinsic motivation, and lower 
levels of trait anxiety than individuals in the 
general population (1, 56, 70, 74), a finding 
consistent with comparisons made in the 
existing firefighter literature (64, 74, 87).  
This psychological profile of firefighters-in-
training is also consistent with that of 
successful athletes (3, 27, 39, 42, 48), a 
finding which provides preliminary support 
for the consideration of firefighters as tactical 
athletes.  Sport psychologists acknowledge 
that an athlete’s psychological 
characteristics may have an influence on 
his/her learning style, and therefore should 
be considered when designing and 
implementing their fire or psychological 
training programs (20, 91).  In addition, the 
sport performance literature is replete with 
evidence to support psychological training 
interventions aimed at performance 
enhancement (24, 26, 38, 44).  Given the 
similarities between athletes and 
firefighters, and informed by the sport 
performance literature, the psychological 
characteristics of firefighters-in-training 
should also be considered when designing 
and delivering their training programs.    
 
Results of the current study indicated 
several significant correlations between the 
physical and psychological variables 
associated with firefighting performance.  
These results are consistent with those 
reported in the sport domain (17, 63, 88) and 
are not surprising given that firefighting, 
like sport, is a job in which multiple 
variables concurrently influence 
performance.  It makes sense, therefore, that 
an integrated model of sport performance 
like the MAPM be used to inform the study 
and application of intervention programs 
aimed at firefighter health (e.g., injury 
prevention) and performance enhancement.   
As we know from decades of establishing 
best practices in sport, and per the previous 
recommendations of Compton and Mack 
(9), integration of psychological skills 
training interventions such as confidence-
building into a physical training program 
designed to improve the muscular strength 
of firefighters-in-training may result in 
achievement of a more cost-efficient, 
expeditious, and long-term result than that 
achieved by psychological or physical 
training alone.    
 
The descriptive statistics reported in the 
current study serve as a much needed 
multidimensional baseline assessment of the 
physical and psychological characteristics of 
firefighters-in-training, filling a gap in the 
firefighting health and performance 
literature.  These data could be used by fire 
and/or health and sport professionals 
looking to enhance baseline measures of 
health and performance among U.S. 
firefighters and/or firefighters-in-training.  
As anecdotal evidence for the value of these 
baseline data, and as part of the ongoing 
collaboration between the researchers and 
this particular department, fire training 
officials have used these data and other 
assessments to inform evidence-based 
modifications to active-duty firefighter 
health assessments and fire training 
programs.  For example, informed by 
consistently poor FMS™ shoulder mobility 
scores among fire cadets and recruits, fire 
training programs now include specific 
drills and exercises to facilitate the 
protection of shoulder mobility after long 
periods of chopping-related training.  As 
part of a larger effort in the ongoing 
partnership, such research outcomes have 
led to the implementation of injury 
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prevention strategies that have successfully 
reduced the total number of work time lost 
due to injuries by 62% since 2012.   
 
The correlational data reported challenge 
the unidimensional approach to studying 
firefighting health and performance, 
whereby fire experts and scholars alike have 
focused almost exclusively on either the 
physical aspects or psychological aspects of 
firefighting health and performance.  The 
psychological demands of firefighting 
reported anecdotally by firefighters-in-
training, in conjunction with the identified 
overlap between the physical and 
psychological aspects of firefighting 
emerging in the current study, provide 
preliminary evidence for the consideration 
of a multidimensional approach to 
firefighting performance enhancement in 
future research and practice.  Active duty 
firefighters have reported to the authors of 
the current study that some firefighters 
possess psychological characteristics or 
strategies that they use to increase 
performance and/or cope with the demands 
of the job.  By default, other firefighters lack 
certain psychological characteristics and 
strategies (e.g., conscientiousness, 
compartmentalization skills, etc.) which 
place them at risk of personal injury and/or 
poor performance.  Consistent with practice-
based models like the MAPM and the 
recommendations of previous researchers 
(78), the aforementioned results prompt 
authors of the current study to recommend 
that fire departments and organizations 
pursue collaborations with health and sport 
professionals in order to accommodate the 
multidimensional health and performance 
needs of firefighters. Such collaborations 
could be conceptualized and structured 
based on a modified MAPM for tactical 
athletes (see Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Meyer Athlete Performance Management 
Model for Tactical Athletes (Source—[43] modified 
with permission).   
 
Several limitations exist in the current study 
which may inform interpretation of results 
as well as directions for future research.  The 
low alpha reliability coefficients reported for 
the agreeableness subscale prompt caution 
in the use of this particular personality 
measures among firefighter populations. 
Given the substantial support in the 
literature for using a Big Five framework to 
guide personality research in firefighter 
populations (14, 87), additional 
investigations should be conducted to 
identify the most valid and reliable Big Five-
based measure to use in firefighter research 
moving forward.  In addition, and 
considering the small homogenous sample, 
the results of the current study may only be 
generalizable to the next generations of 
firefighters-in-training in the Midwestern 
area of the U.S.  Additional research is 
warranted to further investigate the validity 
of all measures used in the current study 
among larger and more diverse samples of 
cadets, recruits, and active-duty firefighters. 
Finally, informed by the overlap between 
the variables linked to performance in 
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firefighting and sport, an assumption was 
made that the psychological variables 
assessed in the current study are directly 
related to firefighting performance.  While 
these psychological variables have been 
repeatedly linked to performance in sport, 
only weak associations between personality 
and firefighting performance have been 
established in the literature (14).  Therefore, 
statistical modeling should be utilized in 
future research to explore the main and 
interaction effects of physical and 
psychological variables on measures of 
firefighting performance (e.g., Candidate 
Physical Ability Test, etc.).   
 
Until the current study, research had neither 
examined the physical and psychological 
aspects of firefighting within the same 
sample of firefighters-in-training nor the 
relationships between the physical and 
psychological variables associated with 
firefighting health or performance.  The 
results of the current study provide a 
multidimensional data set that can be used 
as a starting point for health and 
performance comparisons by researchers 
and fire organizations.  Although the results 
of the current study may lack 
generalizability beyond firefighters-in-
training employed within the Midwestern 
areas of the U.S., the results do fill an 
important gap in the literature given that 
previous research has never viewed 
firefighter health and performance through 
a multidimensional lens.  Collectively, 
results of the current study generally and the 
relationships identified between the 
physical and psychological characteristics of 
firefighters-in-training specifically, provide 
preliminary support for the use of an 
integrated approach such as the MAPM to 
better understand and enhance firefighter 
health and performance.  To that end, 
research is still needed to gain a thorough 
understanding of the injury prevention and 
performance needs of firefighters and how 
sport research and professional practice 
knowledge can be used to further advance 
the understanding of health and 
performance among a unique population of 
tactical athletes.    
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